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Today’s mobile robots
lack the intrinsic
intelligence necessary

to exhibit true independence
and they tend to fail entirely
in unstructured environments
when external input is
unavailable or inaccurate.
INL’s Robot Intelligence
Kernel (RIK) addresses this
fundamental challenge in one
portable software package that
contains a reconfigurable suite
of perceptual, behavioral and
cognitive capabilities. The
software can be used across
many different platforms,
environments and tasks. RIK
integrates algorithms and
hardware for perception,
world-modeling, adaptive
communication, dynamic
tasking, navigation behaviors,
and search and detection.

This intelligence kernel is
comprised of four layers. The
kernel’s foundation is the
Generic Robot Architecture
that provides an object-
oriented framework and an
application programming
interface to feed data from a
host of different platforms,
sensors and actuators into a
second-layer set of Generic
Robot Abstractions. The third
layer is comprised of many
reactive and deliberative
Robot Behaviors that take the
generic robot abstractions as
input. In turn, the fourth layer
provides the “Cognitive Glue”
that orchestrates the asynchro-
nous firings of these behav-
iors towards specific applica-
tion tasking.

The INL robot intelligence
kernel, including hardware,
software, and sensors –
enhances a robot’s capacity to
interpret and “understand” its
surroundings and supports
changing levels of operator
involvement. The operator
can be fully in control, or the
robot can be instructed to
assume varying degrees of
autonomy – from making sure
it doesn’t hurt itself to shared
control where the robot
selects its own route and the
operator is a backseat driver –
or, to full autonomy, where
the operator gives high-level
tasking such as “Search this
building for humans!”

The intelligence kernel
delivers capabilities that are
analogous to that of a highly
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INL has designed and
engineered low-cost, on-

board control architecture
that revolutionizes robot

capabilities and robot/
operator relationships, by
giving robots exceptional

new levels of autonomy
and intelligence.




